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Honorable  Edward  J.  King 
Governor  of  the  Commonwealth  of 
Massachusetts 
State  House 
Boston,  Massachusetts 


Dear  Governor  King: 


Bjr-  _ 

jlstrlbirtlon/ 

Speolal 


Inclosed  Is  a  copy  of  the  Westfield  Reservoir  Dam  (MA-00734)  Phase  I 
Inspection  Report,  prepared  under  the  National  Program  for  Inspection 
of  Non-Federal  Dams.  The  report  Is  based  upon  a  visual  Inspection,  a 
review  of  past  performance,  and  a  preliminary  hydrological  analysis. 

The  preliminary  hydrologic  analysis  has  Indicated  that  the  spillway 
capacity  for  the  Westfield  Reservoir  Dam  would  likely  be  exceeded  by 
floods  greater  than  21  percent  of  the  Probable  Maximum  Flood  (PMF). 
Our  screening  criteria  specifies  that  a  dam  classified  as  high  hazard 
with  a  spillway  capacity  Insufficient  to  discharge  fifty  percent  of 
the  PMF  be  judged  as  having  a  seriously  Inadequate  spillway.  As  a 
result  this  dam  Is  assessed  as  unsafe,  non-emergency  until  more 
detailed  studies  prove  otherwise  or  corrective  measures  are  completed. 

The  term  "unsafe”  applied  to  a  dam  because  of  an  Inadequate  spillway 
does  not  Indicate  the  same  degree  of  emergency  as  It  would  if 
applied  because  of  structural  deficiency.  It  does  Indicate,  however, 
chat  a  severe  storm  may  cause  overtopping  and  possible  failure  of  the 
dam,  with  significant  damage  and  potential  loss  of  life  downstream. 


We  recommend  that  within  twelve  months  from  the  date  of  this  report 
the  owner  of  the  dam  engage  the  services  of  a  qualified  registered 
engineer  to  determine  further  the  potential  of  overtopping  the  dam  and 
the  need  for  and  the  means  to  Increase  project  discharge  capacity. 
Based  on  this  determination,  appropriate  remedial  mitigating  measures 
should  be  designed  and  completed  within  24  months  of  this  date  of 
notification.  In  the  Interim  a  detailed  emergency  operation  plan  and 
warning  system  should  be  promptly  developed  and  round-the-clock 
surveillance  should  be  provided  during  periods  of  heavy  precipitation 
or  high  project  discharge. 


NEDED 

Honorable  Edward  J.  King 


I  approve  the  report  and  support  the  findings  and  recommendations 
descilbed  In  Section  7,  with  qualifications  as  noted  above.  I  request 
that  you  keep  me  Informed  of  the  actions  taken  to  Implement  these 
recommendations  since  this  follow-up  Is  an  Important  part  of  the 
program. 

Copies  of  this  report  have  been  forwarded  to  the  Department  of  Environ 
mental  Quality  Engineering  and  to  the  owner.  City  of  Westfield, 
Westfield,  MA.  Copies  will  be  available  to  the  public  in  thirty  days. 

I  wish  to  thank  you  and  the  Department  of  Environmental  Quality 
Engineering  for  your  cooperation  in  this  program. 


Sincerely, 


C.  E.  EDGAR,  III 

Colonel,  Corps  of  Engineers 

Commander  and  Division  Engineer 
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PHASE  I  INSPECTION  REPORT 
BRIEF  ASSESSMENT 


IDENTIFICATION  NO: 
NAME  OF  DAM: 

TOWN: 

COUNTY  AND  STATE: 
STREAM: 

DATE  OF  INSPECTION: 


MA  0073^ 

Westfield  Reservoir  Dam 
Montgomery 

Hampden,  Massachusetts 
Moose  Meadow  Brook 

November  13,  I98O 


\ 

Westfield  Reservoir  Dam  is  an  earthen  embankment 
structure  about  350  feet  long  and  ^0  feet  high.  It  has  an 
uncontrolled  overflow  spillway  located  on  the  left  (east) 
abutment  and  a  24-inch  diameter  cast-iron  pipe  outlet  conduit 
which  passes  beneath  the  dan  and  which  is  valve  controlled  at 
the  outlet  end.  The  dam  was  constructed  in  I874  and  has 
operated  as  part  of  the  Westfield,  Mass,  municipal  water 
supply  system  since  that  time. 

Based  on  the  visual  inspection,  the  dam  is  Judged  to  be 
in  fair  condition.  The  following  deficiencies  were  observed 
at  the  dan:  minor  but  widespread  slumping  on  the  downstream 
slope;  an  animal  burrow  on  the  downstream  slope;  large  trees 
near  both  abutments;  a  soft,  wet  area  along  the  right  bank  of 
the  downstream  channel;  a  small  sinkhole  on  the  right  side  of 
the  spillway  discharge  channel;  lack  of  vegetation  on  the 
crest  of  the  dam;  Inoperable  valves  on  the  downstream  end  of 
the  outlet  conduit;  and  no  valve  or  other  means  of  regulating 
or  shutting  off  flow  at  the  Intake  end  of  the  outlet  conduit. 

Based  on  the  Recommended  Guidelines  for  Safety  Inspection 
of  Dams,  prepared  by  the  Corps  of  Engineers,  the  dam  is 
classified  as  "intermediate"  in  size,  with  a  "high"  hazard 
potential.  A  test  flood  equal  to  the  Probable  Maximum  Flood 
(PMF)  was  used  for  the  analyses  performed  for  this  report. 

With  the  stoplog  in  place,  the  spillway  capacity  of  Westfield 
Reservoir  Dam  is  707  cfs,  which  is  about  15  percent  of  the 
routed  test  flood  outflow  of  4670  cfs.  With  the  stoplog 
removed,  the  spillway  capacity  is  about  994  cfs,  which  is 
about  21  percent  of  the  routed  test  flood  outflow.  The  test 
flood  would  cause  the  dam  to  be  overtopped  by  about  3.5  feet.^ 


It  is  recommended  that  the  Owner  engage  a  professional 
engineer  experienced  in  the  design  of  dams  to  perform  more 
detailed  hydrologic  and  hydraulic  analyses  to  determine 
spillway  adequacy.  Investigate  the  cause  of  the  slumping  on 
the  downstream  slope,  specify  procedures  for  filling  the 
animal  burrow  on  the  downstream  slope,  investigate  the  cause 
of  the  soft,  wet  area  on  the  right  bank  of  the  downstream 
channel,  investigate  the  cause  of  the  sinkhole  in  the  earth 
berm  on  the  right  side  of  the  spillway  channel,  design  erosion 
protection  for  the  unprotected  portion  of  the  upstream  slope, 
investigate  the  cause  of  inoperability  of  the  valves  at  the 
downstream  end  of  the  outlet  conduit,  design  a  means  of 
shutting  off  flow  at  the  upstream  end  of  the  outlet  conduit, 
and  oversee  removal  of  trees  growing  at  the  ends  of  the  dam. 

In  addition,  the  Owner  should  make  necessary  repairs  for  the 
deficiencies  listed  above  and  should  also  Implement  the 
=-'eraedlal  measures  described  in  Paragraph  7-3. 

The  measures  outlined  above,  and  discussed  in  detail  in 
Section  7,  should  be  Implemented  within  one  year  after  receipt 
of  this  Phase  I  Inspection  Report. 


GANNETT  FLEMING  CORDDRY 
AND  CARPENTER,  INC. 


This  Phase  I  Inspection  Report  on  Westfield  Reservoir  Dam 
has  been  reviewed  by  the  undersigned  Review  Board  members.  In  our 
opinion,  the  reported  findings,  conclusions,  and  recommendations  are 
consistent  with  the  Recommended  Guidelines  for  Safety  Inspection  of 
Dams ,  and  with  good  engineering  Judgement  and  practice,  and  is  hereby 
submitted  for  approval. 


CARNEY  M.  TERZIAN,  MEMBER 
Design  Branch 
Engineering  Division 


ARAMAST  MAHTESIAN,  CHAIRMAN 
Geotechnical  Engineering  Branch 
Engineering  Division 


APPROVAL  RECOMMENDED: 


JOE  B.  FRYAR 

Chief,  Engineering  Division 


PREFACE 


This  report  is  prepared  under  guidance  contained  in 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
a  Phase  I  Investigation.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 
D.C.  20314.  The  purpose  of  a  Phase  I  Investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
Inspections.  Detailed  investigations,  and  analyses  involving 
topographic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  Investigation  is  intended 
to  Identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team.  In  cases  where  the 
reservoir  was  lowered  or  drained  prior  to  inspection,  such 
action,  while  improving  the  stability  and  safety  of  the  dam, 
removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if 
Inspected  under  the  normal  operating  environment  of  the 
structure. 

It  is  Important  to  note  that  the  condition  of  a  dam 
depends  on  numerous  and  constantly  changing  internal  and 
external  conditions,  and  is  evolutionary  in  nature.  It  would 
be  incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  continued  care  and 
inspection  can  there  be  any  chance  that  unsafe  conditions  be 
detected . 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  Spillway  Test  Flood  is  based  on 
the  estimated  "Probable  .Maxlraun  Flood"  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  Because  of  the  magnitude  and  rarity  of  such  a  storm 
event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly 
Inadequate  condition.  The  test  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  determining 
the  need  for  more  detailed  hydrologic  and  hydraulic  studies, 
considering  the  size  of  the  dam,  its  general  condition  and 
the  downstream  damage  potential. 

The  Phase  I  Investigation  does  not  Include  an  assessment 
of  the  need  for  fences,  gates,  no-trespassing  signs,  repairs 
to  existing  fences  and  railings  and  other  items  which  may  be 
needed  to  minimize  trespass  and  provide  greater  security  for 
the  facility  and  safety  to  t>ie  public.  An  evaluation  of  the 
project  for  compliance  with  OSHA  rules  and  regulations  is  also 
excluded . 
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category.  In  accordance  with  Corps  of  Engineers'  guidelines, 
a  spillway  design  flood  equal  to  the  Probable  Maximun  Flood 
(PMP)  should  be  used  to  evaluate  the  spillway.  In  the 
following  analysis,  the  PMF  was  used  as  the  test  flood. 
Conditions  for  the  one-half  PMF  were  also  checked.  The  test 
flood  (PiiF)  inflow  of  5,560  cfs  is  based  on  a  watershed  area 
of  2.45  square  miles  in  terrain  varying  in  character  from 
mountainous  to  rolling.  The  test  flood  was  routed  through 
Westfield  Reservoir.  The  rating  curves  used  for  the  dam  were 
combined  curves  that  accounted  for  the  effects  of  the  stoplog 
and  the  bridge  at  the  spillway  and  for  the  effects  of  the 
varying  top  elevations  of  the  embankment.  The  routed  test 
flood  outflow  was  determined  in  accordance  v/lth  Corps  of 
Engineer  Guidance  for  Estimating  Effect  of  Surcharge  Storage 
on  Maximum  Probable  Discharges.  The  routing  was  started  with 
the  pool  level  at  the  spillway  crest  level.  With  the  stoplog 
in  pla.cs,  the  routed  test  flood  out.flow  v/as  determined  to  be 
4,670  cfs.  The  maximum  capacity  of  the  spillway,  with  the 
stoplog  in  place  is  about  707  cfs  with  the  pool  level  at  the 
top  of  the  dam.  The  maximum  spillway  capacity  is  about 
15  percent  of  the  routed  test  flood  outflow.  The  test  flood 
V'fould  cause  the  dam  to  be  overtopped  by  about  3-6  feet.  The 
depth  of  overtopping  was  also  checked  for  the  one-half  PMF;  it 
was  determined  to  be  about  2.3  feet  of  overt opping .  If  the 
stoplog  were  removed,  the  routed  tes*-.  floo.i  on‘:‘"Iow  woulo:  be 
4,690  cfs.  The  maximum  capacity  of  the  .spi’. w-iv  with  t;'e 
stoplog  removed  is  about  994  cfs  with  th->  :  ■-vel  ,at  the 

top  of  the  dam.  That  spillway  capacity  r  ."I  percent  of 

the  routed  test  flood  outflov/.  With  t’>'-  r  t  :  '  ■■  r '--w- i ,  the 
depth  of  overtopping  during  the  test  :'l  w- ;  :  t--  '.5  feet. 

During  the  one-half  PMF,  the  deoth  of  overt  v- r -  w  .  il  i  be 
2.2  feet. 

5.5  Dam  Failure  Analysis.  The  impact  of'  fai;  :re  0"'  the  dam 
was  assessed  using  the  "Rule  of  Tnunl/'  Guida:-:  :e  for  Estimating 
Downstream  Dam  Failure  Hydrographs  prepare.^  by  the  Corps  of 
Engineers.  The  breach  discharge  was  estimated  with  the  water 
surface  at  the  top  of  the  dam  and  a  breach  width  eoual  to 

40  percent  of  the  mid-height  length  of  the  da.m.  The  maximum 
breach  dlsc’narge  was  determined  to  be  42,447  cfs. 

The  stream  levels  at  dovmstream  sections  resulting 
from  dam  failure  were  determined  by  routing  the  breach 
discharge.  Six  stream  sections  were  used  in  the  analysis.  At 
the  location  of  the  primary  damage  center,  which  is  along 
Moose  Meadow  Brook  about  3.6  miles  downstream  from  the  dam, 
the  flood  stage  resulting  from  dam  failure  would  be  about 

10.5  feet.  The  stage  Just  prior  to  failure,  with  the  spillway 
discharging  its  maximum  capacity  of  707  cfs,  would  be  about 

3.5  feet.  Since  the  first  floor  level  of  one  dwelling  is 
about  5  feet  above  the  streambed,  and  the  first  floor  levels 
of  chree  other  dwelling  are  about  10  feet  above  the  streambed, 
and  since  the  results  reflect  only  one  possible  failure  mode. 
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SECTION  5 


EVALUATION  OF  HYDRAULIC/HYDROLOGIC  FEA'^URES 


5.1  General .  Westfield  Reservoir  Dan  has  a  drainage  area  of 
2.45  square  niles.  The  watershed  terrain  varies  in  charaeter 
from  rolling  to  mountainous.  It  is  mostly  wooded  and  is 
relatively  undeveloped.  There  are  no  other  Impoundments 
upstream  from  Westfield  Reservoir  Dan. 

The  dam  is  an  earthen  embankment  40  feet  high  and 
about  350  feet  long.  The  lowest  point  on  the  top  of  the  dam 
is  at  Elevation  923.1.  A  60-foot  long  section  of  the 
embankment  is  at  that  level.  The  remaining  290  feet  of  the 
embankment  varies  in  elevation  somewhat,  but  has  an  average 
top  elevation  of  924.8.  The  combined  rating  curve  developed 
for  the  spillway  and  embankment  to  assess  overtopping 
accounted  for  the  variations  in  top  elevation  on  the 
embankment . 

The  spillway  is  located  at  the  left  abutment.  It 
consists  of  a  short,  nearly  horizontal  rectangular  channel 
followed  by  a  long,  steep,  trapezoidal  outlet  channel.  Both 
channel  segments  are  lined.  Spillway  control  is  at  a  1.3-foot 
high  wooden  stoplog  that  extends  across  the  19. B  foot  wide 
rectangular  section.  The  analysis  considered  the  effects  of 
removing  the  stoplog.  A  concrete  bridge  crosses  the  spillway 
channel.  The  bridge  was  constructed  on  a  10  percent  slope,  so 
the  bottom  of  the  lowest  beam  is  3  feet  above  the  top  of  the 
stoplog  on  one  end  and  5  feet  above  the  top  of  the  stoplog  on 
the  other  end.  The  top  of  the  bridge  deck  varies  similarly, 
with  one  end  at  Elevation  924.8  and  the  other  end  at 
Elevation  926.7.  The  bridge  would  have  an  affect  on  spillway 
discharge  when  pool  levels  approach  the  level  of  the  top  of 
the  dam.  The  rating  curve  developed  for  the  spillway  takes 
the  effects  of  the  bridge  into  account.  The  hydrologic  and 
hydraulic  computations  performed  for  this  report  are  included 
in  Appendix  D. 

The  outlet  works  was  not  functional  at  the  time  of 
the  inspection.  The  valves  at  the  downstream  end  were  open 
slightly,  but  damage  to  one  of  them  prevents  opening  them 
further.  Accordingly,  no  consideration  of  outlet  works 
discharge  was  Included  in  the  analysis. 

5.2  Design  Data.  There  are  no  hydrologic  or  hydraulic  design 
data  available  for  the  dam. 

5-3  Experience  Data.  There  are  no  records  of  the  maximum 
discharge  at  the  site. 

5.4  Test  Flood  Analysis.  Westfield  Reservoir  Dam  is  in  the 
"intermediate”  size  category  and  in  the  "high"  hazard 


SECTION  U 


OPERATIONAL  AND  MAINTENANCE  PROCEDURES 


it .  1  Operational  Procedures. 

a.  General .  A  damtender,  in  the  employ  of  the 
Westfield  Water  Department,  resides  at  the  dam  and  makes  dally 
observations  of  the  facility.  Because  the  reservoir  is  not  in 
use  by  the  City,  It  is  not  "operated".  Aside  from  routine 
maintenance  of  the  grounds,  no  special  procedures  are 
followed.  There  are  no  formally  established  procedures. 


b.  Description  of  any  Warning  System  in  Effect.  No 
formal  warning  system  Is  In  effect. 

4 . 2  Maintenance  Procedures. 

a.  General .  The  embankment’s  downstream  slope  and  the 
surrounding  grounds  are  mowed  in  the  summer  months,  and  debris 
is  removed  from  the  reservoir  as  it  accumulates.  Fill 
material  was  added  to  the  top  of  dam  several  years  ago, 
apparently  to  correct  settlement  and  vertical  misalignment. 
Widespread  minor  slumping  on  the  downstream  slope,  an  animal 
burrow,  a  small  sinkhole  near  the  spillway  and  trees  near  both 
abutments  have  not  been  addressed  In  the  maintenance  program. 

b.  Operating  Facilities.  The  only  operating  facility 
on  the  dam  Is  the  24-lnch  outlet  conduit.  As  discussed  above, 
gate  valves  on  the  conduit  are  In  poor  condition.  The 
downstream  valve  Is  broken  and  inoperable.  Both  valves  appear 
to  have  been  neglected  for  some  time  and  are  in  need  of 
attention. 

4.3  Evaluation.  Maintenance  of  the  dam  has  been  largely 
superficial  and  inadequate.  Several  items  noted  above  need 
investigation  and  attention.  There  Is  no  regular  program  of 
technical  Inspection  and  no  written  warning  system. 

Considering  the  dam's  size  and  hazard  category,  this  is 
unsatisfactory.  Such  programs  should  be  implemented  by  the 
Owner  as  recommended  In  Section  7.3. 
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A  sinkhole  In  the  earth  berm  on  the  right  side  of 
the  spillway  discharge  channel  might  be  an  Indication  of 
subsurface  erosion  which  could  endanger  the  spillway  channel. 
If  the  berm  were  to  fall  during  a  period  of  spillway  flow,  the 
release  of  water  from  the  splUvray  channel  could  lead  to 
erosion  of  the  downstream  toe  of  the  dam. 

The  lack  of  vegetation  on  the  crest  of  the  dam  makes 
the  crest  highly  susceptible  to  erosion  In  the  event  that  the 
dam  were  to  be  overtopped. 

The  Inoperable  condition  of  the  valves  on  the  down- 
streaim  end  of  the  outlet  conduit  makes  release  from  the 
reservoir  Impossible.  If  an  emergency  situation  were  to 
develop,  the  pool  level  could  not  be  drawn  down.  In  addition, 
there  Is  no  valve  or  other  means  of  shutting  off  flow  at  the 
Intake  end  of  the  conduit.  If  the  conduit  were  to  develop  a 
leak,  there  would  be  no  means  to  stop  It  and  piping  failure  of 
the  dam  could  ensue. 


d.  Reservoir  Area.  The  area  Immediately  adjacent  to 
VJestfleld  Reservoir  has  moderate  slopes  and  is  heavily  wooded. 
There  are  no  Impoundments  located  within  the  watershed 
upstream  from  Westfield  Reservoir  Dan.  No  evidence  of 
significant  sedimentation  in  the  reservoir  was  observed. 

e.  Downstream  Channel.  The  bottom  of  the  downstream 
channel  consists  of  sand,  gravel,  and  boulders.  The  channel 
appears  to  be  well-maintained,  and  trees  and  brush  have  been 
cleared  from  both  banks  of  the  channel  for  a  distance  of  about 
150  feet  downstream  from  the  gatehouse.  The  channel 
downstream  from  Westfield  Reservoir  is  narrow,  steep  and 
wooded  for  the  first  2.7  miles.  Tekoa  Dam,  a  32-foot  high 
stone  masonry  gravity  dam,  is  located  in  this  reach.  Moose 
Meadow  Brook  goes  through  a  large  bridge  opening  beneath  the 
Massachusetts  Turnpike  at  a  distance  of  2.7  miles  from  the 
dam.  The  valley  then  becomes  much  wider  and  both  channel 
slopes  and  valley  slopes  are  flatter.  The  land  changes  from 
predominantly  woodland  to  farmland.  These  condlrions  persist 
until  Moose  Meadow  Brook  joins  the  Westfield  River  at  a  point 
about  4.5  miles  downstream  from  Westfield  Reservoir  Dam. 

There  are  four  low-lying  dwellings  and  several  farm 
buildings  along  Moose  Meadow  Brook  about  3.6  miles  downstream 
from  the  dam.  At  the  same  area.  Moose  Meadow  Brook  goes  under 
Pochasslc  Road.  Just  upstream  from  the  confluence  with 
Westfield  River,  there  is  a  railroad  embankment  with  two  sets 
of  tracks.  The  downstream  area  is  shown  on  Exhibit  D-1  in 
Appendix  D. 

3.2  Evaluation.  Minor  but  widespread  slumping  on  the 
downstream  slope  of  the  embankment  indicates  that  the 
stability  of  the  slope  may  be  marginal.  Continued  slumping 
might  lead  to  serious  seepage  and  piping  problems,  and  a  large 
slump  could  breach  the  crest  of  the  dam. 

A  large  animal  burrov/  on  the  downstream  slope  of  the 
embankment  could  become  a  focus  for  seepage  and  piping,  which 
might  in  turn  lead  to  breaching  of  the  dam. 

Large  pine  trees  growing  at  both  the  right  and  left 
abutments  could  cause  seepage  and  erosion  problems  during 
periods  of  high  reservoir  level  if  one  or  more  of  the  trees 
should  fall  over  and  pull  out  their  roots. 

A  slightly  soft,  wet  area  on  the  right  bank  of  the 
downstream  channel  may  be  due  to  seepage  from  the  reservoir 
through  the  foundation  and  abutment  of  the  dam,  or  it  may  be 
the  result  of  a  natural  groundwater  discharge  from  the  side 
of  the  valley.  If  it  is  the  result  of  seepage  from  the 
reservoir,  it  could  develop  into  a  more  extensive  seepage  and 
lead  to  a  piping  failure  of  the  dam. 


c.  Appurtenant  Structures.  Excess  inflow  is  discharged 
through  the  rectangular  spillway  channel  (Photo  No.  7).  The 
control  section  is  concrete  and  is  19*^  feet  wide.  A  1.3-foot 
high  wooden  stoplog  is  in  place  atop  the  spillway  crest.  The 
stoplog  is  held  in  place  by  concrete  piers  located  in  the 
center  and  on  either  side  of  the  spillway.  Concrete  gravity 
walls  form  the  spillway  sidewalls  and  also  serve  as  supporting 
abutments  for  a  concrete  access  bridge,  which  spans  the 
spillway  and  provides  for  vehicular  access  to  the  left 
abutment  area.  The  spillway  approach  channel  is  exposed  soil, 
and  is  open  and  unobstructed.  The  discharge  channel  is 
concrete  and  stone  masonry  lined  (Photo  Mo.  8).  It  traverses 
the  downstream  left  abutment  at  an  average  grade  of  about  lO:^ 
and  enters  the  stream  about  200  feet  downstream  from  the  toe 
of  the  dam.  Other  than  some  minor  spalling  of  concrete  in  the 
stoplog  piers,  the  spillway  appears  to  be  in  good  condition. 
There  is  a  small  sinkhole  in  the  earth  berm  which  borders  the 
right  side  of  the  channel.  The  sinkhole  may  be  the  result  of 
downward  erosion  of  soil  fill  at  the  surface  of  the  berm  into 
a  coarse,  dumped  rockflll  underlying  the  area.  The  spillway 
channel  Itself  shows  no  sign  of  distress. 

A  high-level  outlet  pipe  passes  through  the 
embankment  near  the  left  abutment.  This  outlet  consists  of  a 
6-inch  diameter  pipe  that  has  an  uncontrolled  intake  with  a 
bar-screen  and  that  outlets  on  the  left  abutment  through  a 
small,  stone  masonry  headwall.  The  pipe’s  Intake  is  about 
5  feet  lower  than  the  spillway  crest,  so  it  flows  whenever  the 
pool  level  exceeds  approximate  Elevation  912.  The  specific 
purpose  of  this  high-level  outlet  is  unknown.  Its  purpose 
might  have  been  to  maintain  the  pool  level  at  an  elevation 
lower  than  spillway  crest  level.  However,  the  size  of  the 
pipe  is  such  that  it  would  serve  that  purpose  only  during 
periods  of  low  streamflow  conditions.  Throughout  much  of  the 
year,  it  is  unlikely  that  the  pipe  significantly  affects  pool 
levels . 

The  principal  outlet  is  a  24-inch  cast-iron  pipe  conduit 
which  passes  beneath  the  dam.  Its  Intake  end  was  submerged 
and  could  not  be  inspected.  The  conduit’s  outlet  is  at  a 
concrete  and  brick  masonry  gatehouse  structure  at  the 
downstream  toe  of  the  dam  (Photo  No.  5).  The  gatehouse  is  in 
good  condition.  Two  gate  valves,  in-line  at  the  outlet  end  of 
the  conduit,  control  release.  Both  valves  appear  to  be  in 
poor  condition  resulting  from  lack  of  adequate  maintenance. 

The  upstream  valve  was  open  at  the  time  of  inspection  and  is 
reportedly  operable.  The  downstream  valve  was  partially  open 
("8  turns  from  closed"  according  to  Water  Department 
personnel)  and  was  reported  to  be  broken  and  locked  in  that 
position.  Both  valves  were  heavily  encrusted  with  rust  and 
scale.  There  is  no  valve  or  other  means  of  shutting  off  flow 
at  the  Intake  end  of  the  24-inch  conduit. 


SECTION  3 


VISUAL  INSPECTION 


3 . 1  Findings . 


a.  General .  The  Phase  I  Inspection  of  the  dam  was 

performed  on  November  13,  1980.  A  copy  of  the  Inspection 
checklist  Is  Included  In  Appendix  A.  Photographs  taken  during 
the  Inspection  are  Included  In  Appendix  C.  A  summary  of  the 
results  of  this  visual  Inspection  Is  shown  on  Exhibit  B-2  In 
Appendix  B. 


b.  Dam>  The  crest  of  the  dam  Is  1^1  feet  wide  and 
consists  of  sand  and  gravel.  Little  or  no  vegetation  is 
growing  on  the  crest  (Photo  Mo.  2).  Most  of  the  top  of  the 
dam  Is  at  approximately  Elevation  92^.8,  but  there  is  a  reach 
about  60  feet  long  near  the  right  abutment  which  Is  at 
approximately  Elevation  923.1. 

The  upstream  slope  of  the  dam  is  covered  with  riprap 
(l8-lnch  maximum  size)  from  an  elevation  about  3  feet  below 
the  crest  of  the  dam  to  an  unknown  elevation  below  the 
reservoir  level  (Photo  No.  1).  The  riprap  is  in  good 
condition.  Between  the  top  of  the  riprap  and  the  crest  of  the 
dam,  the  upstream  slope  is  covered  with  grass  and  coarse 
weeds . 


The  downstream  slope  of  the  dam  consists  of  soil  and 
is  covered  with  grass  which  has  been  mowed.  The  downstream 
slope  Is  quite  Irregular  and  appears  to  have  experienced  minor 
but  widespread  slumping  (Photo  Nos.  3  and  4).  One  large 
animal  burrow  was  observed  on  the  downstream  slope.  There  Is 
an  area  of  minor  erosion  on  the  left  side  of  the  valley  close 
to  Its  contact  with  the  downstream  slope  (Photo  No.  6).  There 
Is  a  rock  toe  at  the  bottom  of  the  downstream  slope  (Photo 
Mo.  5). 


Both  the  right  and  left  abutments  appear  to  be  soil 
and  are  in  good  condition.  Two  large  pine  trees  are  growing 
on  the  downstream  side  of  the  crest  near  the  right  abutment 
and  several  large  pine  trees  are  growing  close  to  the  end  of 
the  embankment  on  the  left  abutment. 

There  Is  a  slightly  soft,  wet  area  on  the  right  bank 
of  the  downstream  channel  close  to  the  embankment.  The  wet 
area  was  about  15  feet  square.  No  standing  or  flowing  water 
was  observed.  It  was  not  possible  to  determine  whether  this 
area  is  the  result  of  seepage  from  the  reservoir  or  the  result 
of  a  natural  discharge  of  groundwater  from  the  side  of  the 
valley . 


7 


SECTION  2 


ENGINEERING  DATA 


2.1  Design  Data.  No  engineering  data,  design  drawings  or 
records  are  known  to  exist  for  Westfield  Reservoir  Dam. 

2.2  Construction  Data.  No  construction  records  are  known  to 
exist . 

2.3  Operation  Data.  No  operating  records  are  available. 

2 . 4  Evaluation  of  Data. 

a.  Availability.  There  are  no  engineering  data 
available  for  this  dam. 

b.  Adequacy.  Not  applicable. 


c.  Validity.  Not  applicable. 


Dam. 


g* 

Dam. 

i 

(1) 

Type  -  earthfill 

• 

(2) 

Length  -  350  feet 

(3) 

Height  -  40  feet. 

(4) 

Top  width  -  14  feet 

(5) 

Side  slopes  -  IV  on  2H 

(6) 

Zoning  -  unknown. 

- 

• 

(7) 

Impervious  core  -  unknown. 

# 

(8) 

Cutoff  -  unknown. 

(9) 

Grout  curtain  -  unknown. 

h. 

Diversion  and  Regulating  Tunnel.  Not  applicable. 

- 

1. 

Spillway. 

• 

(1) 

Type  -  concrete-lined  channel. 

(2) 

Length  of  control  section  -  19.8  feet. 

(3) 

Spillway  crest  elevation  -  916.7 

1 

(4) 

Stoplog  crest  elevation  -  918.0 

. 

; 

(5) 

Gates  -  none. 

i! 

(6) 

Upstream  channel  -  reservoir. 

(7) 

Downstream  channel  -  steep  concrete  -  lined 

channel . 

n 

J. 

Regulating  Outlets. 

(1) 

Invert  -  Elev.  883.6 

(2) 

Size  -  24-inch  diameter 

(3) 

Description  -  cast-iron  pipe 

\-‘v 

(4) 

Control  mechanism  -  two  in-line  gate  valves  at 

downstream  toe  of  dam  in  masonry  gatehouse.  No 

■'V 

m 

(5) 

controls  at  intake  end. 

Other  -  6-lnch  diameter  pipe  through  embankment 
at  left  abutment  at  Elevation  912.  No  control 
mechanisms . 

j... 

-4 

5 

• 

■.  .  ■  .-1 


b.  Discharge  at  the  Dam.  There  are  outlet  facilities 
at  the  dam,  but  they  are  not  functional  in  their  present 
condition.  Normal  discharge  flows  over  the  ungated,  19.8-foot 
long  spillway  (Photo  No.  7),  A  1.3-foot  high  stoplog  is 
normally  in  place  atop  the  spillway  crest.  Plows  have  not 
been  recorded  at  this  site  and,  therefore,  the  maximum  flood 
discharge  is  unknown.  Calculations  performed  for  this  report 
Indicate  that  with  the  pool  at  the  top  of  the  dam,  the 
spillway  can  discharge  707  cfs  with  the  stoplog  in  place  and 
99^  cfs  with  the  stoplog  removed.  During  the  test  flood  (PMF) 
with  the  stoplog  in  place,  the  peak  discharge  would  be 

4,670  cfs  with  the  pool  level  3.6  feet  above  the  top  the  dam. 
If  the  stoplog  were  removed,  the  peak  discharge  would  be  4,690 
cfs  with  the  pool  level  3.5  feet  above  the  top  of  the  dam. 

c .  Elevation  (feet  above  HGVD). 

(1)  Streambed  at  toe  of  dam  -  883.6 

(2)  Bottom  of  cutoff  -  unknown. 

(3)  Maximum  tallwater  -  886.0 

(4)  Normal  pool  -  918.0 

(5)  Full  flood  control  pool  -  not  applicable. 

(6)  Spillway  crest  -  916.7 

(7)  Top  of  stoplog  in  spillway  -  918.0 

(8)  Design  surcharge  (original  design)  -  unknown. 

(9)  Top  of  dam  (low  point)  -  923.1 

(10)  Top  of  dam  (average)  -  924.8 

(11)  Test  flood  surcharge  -  926.7 

d.  Reservoir  (length  in  feet). 

(1)  Normal  pool  -  1900 

(2)  Flood  control  pool  -  not  applicable. 

(3)  Spillway  crest  pool  -  1900 

(4)  Top  of  dam  -  2000 

(5)  Test  flood  pool  -  2000 


e .  Storage  (acre-feet). 

(1)  Normal  pool  -  390 

(2)  Flood  control  pool  -  not  applicable. 

(3)  Spillway  crest  pool  -  346 

(4)  Top  of  dam  (low  point)  -  591 

(5)  Test  flood  pool  -  753 

f .  Reservoir  Surface  (acres). 

(1)  Normal  pool  -  34 

(2)  Flood  control  pool  -  not  applicable. 

(3)  Spillway  crest  -  33 

(4)  Test  flood  pool  -  45 

(5)  Top  of  dam  -  45 


between  5  and  10  feet  above  the  streambed.  It  Is  estimated 
that  dam  failure  could  produce  stream  depths  in  excess  of  10.5 
feet  at  the  potential  damage  center.  Failure  of  Westfield 
Reservoir  Dam  would  probably  cause  failure  of  Tekoa  Dam, 
washing  out  of  Pochassic  Road,  damage  to  farm  buildings  and  at 
least  4  dwellings,  and  possible  loss  of  more  than  a  few  lives. 
Accordingly,  the  dam  has  been  placed  in  the  "high"  hazard 
category. 

e.  Ownership.  The  dam  is  owned  by  the  City  of  V/estfield, 
Massachusetts.  Permission  to  enter  the  property  was  granted 
by  the  Director  of  the  Westfield  Water  Department 
(413-357-8811),  and  a  Department  representative  accompanied 
the  inspection  team. 

f.  Operator.  The  dam  is  operated  by  personnel  employed 
by  the  Westfield  Water  Department.  A  damtender  resides  on  the 
property. 

g.  Purpose  of  Dam.  The  dam  was  constructed  to  supply 
water  to  the  City  of  V/estfield.  It  served  the  purpose  for 
many  years  but  is  no  longer  being  used.  Problems  with  the 
quality  of  water  produced  by  this  facility  reportedly  led  the 
city  to  develop  alternative  sources.  The  dam  now  serves  only 
as  a  reserve  supply. 

h.  Design  and  Construction  History.  The  V/estfleld 
Reservoir  Dam  was  constructed  in  1874.  No  historical  data  for 
the  dam  were  available.  Personnel  from  the  Westfield  Water 
Department  reported  that  the  dam  was  ralised  approximately 

3  feet  about  7  or  8  years  ago.  Earthfill  material  was  placed 
on  top  of  the  embankment.  The  fill  apparently  served  to 
correct  alignment  problems  which  had  developed  along  the  crest 
of  the  dam.  No  riprap  slope  protection  was  placed  on  the 
upstrecim  slope  of  this  fill  material.  There  are  no  known 
construction  data  available  for  the  dam. 

1.  Normal  Operational  Procedures.  There  are  no  formal 
operating  procedures.  Pool  level  is  controlled  by  flow  over 
the  stoplog,  release  through  the  partially  open  outlet 
conduit,  and  release  through  the  uncontrolled  high-level 
outlet. 

1 . 3  Pertinent  Data. 

a.  Drainage  Area.  The  drainage  area  for  Westfield 
Reservoir  Dam  is  2.45  square  miles.  The  terrain  varies  from 
rolling  to  mountainous  and  is  mostly  wooded.  There  is  a  minor 
amount  of  residential  development  within  the  watershed.  There 
are  no  other  impoundments  upstream  from  Westfield  Reservoir 
Dam. 


The  embankment  has  upstream  and  downstream  slopes  of 
approximately  1  vertical  to  2  horizontal  (Photo  Nos.  1-4). 

The  downstream  slope  Is  grass  covered  and  the  upstream  slope 
Is  rlprapped  from  an  unknown  elevation  below  the  normal  pool 
level  to  about  3  feet  below  the  top  of  the  dam.  The  top  3 
feet  of  the  upstream  slope  Is  grass  covered. 

The  spillway  Is  located  at  the  left  abutment  (Photo 
No.  2).  It  Is  a  concrete-lined  channel  about  20  feet  wide.  A 
short  reach  of  nearly  horizontal,  rectangular  approach  channel 
(Photo  No.  1)  is  followed  by  a  steep,  trapezoidal  outlet 
channel  (Photo  No.  8).  The  width  at  the  control  section  is 
19. B  feet  and  the  crest  is  at  Elevation  916.7.  A  1.3-foot 
high  stoplog  is  normally  in  place  atop  the  spillway  crest.  A 
concrete  access  bridge  crosses  the  spillway  approach  channel. 
The  outlet  channel  has  sidewalls  that  slope  at  approximately  1 
vertical  on  1.5  horizontal  in  the  upper  portion,  and  become 
vertical  near  the  downstream  end. 

An  outlet  conduit,  consisting  of  a  24-inch  diameter 
cast-iron  pipe,  passes  beneath  the  embankment  at  approximately 
its  maximum  section  (Photo  Mo.  5).  Discharge  Is  controlled  by 
two  gate  valves  located  in  a  concrete  and  brick  masonry 
gatehouse  at  the  conduit's  downstream  end.  In  addition,  there 
is  a  6-inch  diameter  pipe  at  a  high  level  passing  through  the 
dam  near  the  left  abutment  about  100  feet  from  the  spillway. 
There  are  no  valves  or  controls  for  the  6-lnch  pipe.  The 
Invert  of  the  pipe  is  about  5  feet  lower  than  the  spillway 
crest  level. 

c.  Size  Classification.  Size  classification  Is 
determined  in  accordance  with  Corps  of  Engineers  guidelines 
and  is  based  on  either  height  or  storage  capacity,  whichever 
gives  the  larger  size  category.  Westfield  Reservoir  Dam  has  a 
maximum  height  of  40  feet  and  a  maximum  storage  capacity  of 
591  acre-feet.  By  virtue  of  its  height,  Westfield  Reservoir 
Dam  meets  the  minimum  size  requirement  for  an  "intermediate" 
size  dam. 

d.  Hazard  Classification.  The  valley  downstream  from 
the  dam  is  generally  steep  and  wooded.  The  first  structure 
downstream  from  Westfield  Reservoir  Dam  is  Tekoa  Dam,  which  is 
about  2.2  miles  downstream.  Tekoa  Dan  is  a  stone  masonry, 
gravity  dam  having  a  maximum  height  of  32  feet  and  a  maximum 
storage  capacity  of  about  17  acre-feet.  About  2.7  miles 
downstream  from  Westfield  Reservoir  Dam,  Moose  Meadow  Brook 
goes  through  a  large  bridge  opening  beneath  the  Massachusetts 
Turnpike.  At  this  point,  the  valley  becomes  much  wider  and 
both  the  side  slopes  and  channel  slopes  are  flatter.  The 
primary  potential  damage  center  is  located  about  3.6  miles 
from  the  dam,  where  Moose  Meadow  Brook  flows  under  Pochassic 
Road.  At  this  location  there  is  one  dwelling  situated  about 

5  feet  above  the  streambed  and  three  dwellings  about  10  feet 
above  the  streambed.  There  are  also  farm  buildings  situated 
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NATIONAL  DAM  INSPECTION  PROGRAM 
PHASE  I  INSPECTION  REPORT 
WESTFIELD  RESERVOIR  DAM 


SECTION  1 

PROJECT  INFORMATION 


1 . 1  General . 

a.  Authority .  Public  Law  92-367,  dated  August  8,  1972, 
authorized  the  Secretary  of  the  Army,  through  the  Corps  of 
Engineers,  to  initiate  a  National  Program  of  Dan  Inspection 
throughout  the  United  States.  The  New  England  Division  of  the 
Corps  of  Engineers  has  been  assigned  the  responsibility  for 
supervising  the  inspection  of  dams  within  the  Nev/  England 
Region.  Gannett  Fleming  Corddry  and  Carpenter,  Inc.,  has  been 
retained  by  the  New  England  Division  to  Inspect  and  report  on 
selected  dams  in  the  States  of  Vermont  and  Massachusetts. 
Contract  No.  DACW33-81-C-0013  dated  November  5,  1980,  has  been 
assigned  by  the  Corps  of  Engineers  for  this  work. 

b.  Purpose.  The  purpose  of  the  inspection  and 
evaluation  of  non-Federal  dams  is  to  accomplish  the  following: 

(1)  Identify  conditions  which  threaten  the  public 
safety  and  thus  permit  correction  in  a  timely  manner  by  non- 
Federal  interests. 

(2)  Encourage  and  assist  the  states  to  quickly 
initiate  effective  dam  safety  programs  for  non-Federal  dams. 

(3)  Update,  verify,  and  complete  the  National 
Inventory  of  Dams. 

1 . 2  Description  of  Project. 

a.  Location.  The  dam  is  located  on  Moose  Meadow  Brook, 
which  is  a  tributary  to  the  Westfield  River  which,  in  turn, 
drains  to  the  Connecticut  River.  The  dam  is  located  within 
the  Town  of -Montgomery,  Massachusetts.  The  dam  is  shown  on 
USGS  Quadrangle,  Woronoco,  MA,  at  latitude  N  42°  11’  25"  and 
longitude  W  72°  48'  45".  The  location  is  shown  on  Figure  1  on 
page  V. 

b.  Description  of  Dam  and  Appurtenances.  Westfield 
Reservoir  Dam  is  an  earthen  embankment  structure  approximately 
350  feet  long  and  40  feet  high.  Details  of  the  dam  and 
appurtenances  are  shown  on  Exhibit  B-1  in  Appendix  B,  on  the 
Overview  Photograph  on  page  iv  and  on  the  photographs  in 
Appendix  C.  The  dam  has  an  uncontrolled  overflow  spillway 
located  at  the  left  (east)  abutment,  and  a  24-inch  diameter 
cast-iron  pipe  outlet  conduit  which  passes  beneath  the  dam  and 
which  is  valve  controlled  at  the  outlet  end. 


Westfield  Reservo; 


it  is  judged  that  the  result  of  dam  failure  v/ould  be  property 
damage  and  probable  loss  of  more  than  a  few  lives.  For  this 
reason,  the  dam  has  been  placed  in  the  "high"  hazard  category. 
The  probable  flood  impact  area  is  shown  on  Exhibit  D-1  in 
Appendix  D. 
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SECTION  6 

EVALUATION  OP  STRUCTURAL  STABILITY 


6.1  Visual  Observations.  The  following  conditions  observed 
during  the  visual  Inspection  are  Indicative  of  problems  that 
could  result  In  long-term  structural  Instability: 

a.  Minor  but  widespread  slumping  on  the  downstream 
slope  of  the  embankment  Indicates  that  the  stability  of  the 
slope  may  be  marginal.  Continued  slumping  might  lead  to 
serious  seepage  and  piping  problems,  and  a  large  slump  could 
breach  the  crest  of  the  dam. 

b.  A  large  animal  burrow  on  the  downstream  slope  of  the 
embankment  could  become  a  focus  for  seepage  and  piping,  which 
might  In  turn  lead  to  breaching  on  the  dam. 

c.  Large  pine  trees  growing  at  both  the  right  and  left 
abutments  could  cause  seepage  and  erosion  problems  during 
periods  of  high  reservoir  level  If  one  or  more  of  the  trees 
falls  over  and  pulls  out  their  roots. 

d.  A  slightly  soft,  wet  area  on  the  right  bank  of  the 
downstream  channel  may  be  due  to  seepage  from  the  reservoir 
through  the  foundation  and  abutment  of  the  dam,  or  it  may  be 
the  result  of  a  natural  groundwater  discharge  from  the  side  of 
the  valley.  If  it  is  the  result  of  seepage  from  the 
reservoir,  it  could  develop  Into  a  more  extensive  seepage  and 
lead  to  a  piping  failure  of  the  dam. 

e.  A  sinkhole  In  the  earth  berm  on  the  right  side  of 
the  spillway  discharge  channel  might  be  an  indication  of 
subsurface  erosion  which  could  endanger  the  spillway  channel. 
If  the  berm  were  to  fail  during  a  period  of  spillway  flow,  the 
release  of  water  from  the  spillway  channel  could  lead  to 
erosion  of  the  downstream  toe  of  the  dam. 

f.  The  lack  of  vegetation  on  the  crest  of  the  dam  makes 
the  crest  highly  susceptible  to  erosion  In  the  event  that  the 
dam  were  to  be  overtopped. 

g.  There  Is  no  valve  or  other  means  of  regulating  or 
shutting  off  flow  at  the  intake  end  of  the  24-inch  outlet 
conduit.  As  a  result,  the  pipe  is  under  pressure  at  all 
times.  If  the  conduit  were  to  develop  a  leak,  there  would  be 
no  means  to  stop  it  and  piping  failure  of  the  dam  could 
ensue . 
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6.2  Design  and  Construction  Data.  Me  design  and  construction 
data  are  available  for  this  dam. 

6.3  Post-Construction  Changes.  The  crest  elevation  of  the 
dcim  wi^  raised  7  or  8  years  ago,  according  to  the  caretaker. 

No  riprap  was  placed  on  the  upstream  slope  of  the  fill  that 
was  placed  to  raise  the  dam. 

6.4  Seismic  Stability.  This  dam  Is  located  In  the  boundar 
region  between  Seismic  Zones  1  and  2,  and.  In  accordance  wl 
the  Phase  I  guidelines,  does  not  warrant  seismic  analysis. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS,  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 


a.  Condition.  Based  on  the  results  of  the  visual 
Inspection,  Westfield  Reservoir  Dam  Is  Judged  to  be  In  fair 
condition.  The  following  conditions  are  Indicative  of 
potential  long-term  problems: 

(1)  Hydraulic  analyses  Indicate  that  the  spillway 
can  discharge  707  cfs  with  the  stoplog  In  place  and  with  the 
pool  level  at  the  top  of  the  dam.  The  spillway  capacity  with 
the  stoplog  removed  Is  99^  cfs.  The  test  flood  (PMP)  outflow 
would  cause  the  dan  to  be  overtopped  by  about  3.5  feet.  With 
the  stoplog  In  place,  the  spillway  can  discharge  about 

15  percent  of  the  routed  tested  flood  outflow  before  the  dam 
is  overtopped.  With  the  flashboard  removed,  the  spillway  can 
discharge  about  21  percent  of  the  routed  test  flood  outflow 
before  the  dam  Is  overtopped. 

(2)  Minor  but  widespread  slumping  on  the  dovmstream 
slope  of  the  embankment  Indicates  that  the  stability  of  the 
slope  may  be  marginal.  Continued  slumping  might  lead  to 
serious  seepage  and  piping  problems,  and  a  large  slump  could 
breach  the  crest  of  the  dam. 

(3)  A  large  animal  burrow  on  the  downstream  slope 
of  the  embankment  could  become  a  focus  for  seepage  and  piping, 
which  might  In  turn  lead  to  breaching  on  the  dam. 

(^)  Large  pine  trees  growing  at  both  the  right  and 
left  abutments  could  cause  seepage  and  erosion  problems  during 
periods  of  high  reservoir  level  If  one  or  more  of  the  trees 
should  fall  over  and  pull  out  their  roots. 

(5)  A  slightly  soft,  wet  area  on  the  right  bank  of 
the  downstream  channel  may  be  due  to  seepage  from  the 
reservoir  through  the  foundation  and  abutment  of  the  dam,  or 
It  may  be  the  result  of  a  natural  groundwater  discharge  from 
the  side  of  the  valley.  If  it  Is  the  result  of  seepage  from 
the  reservoir.  It  could  develop  Into  a  more  extensive  seepage 
and  lead  to  a  piping  failure  of  the  dam. 

(6)  A  sinkhole  In  the  earth  berm  on  the  right  side 
of  the  spillway  discharge  channel  may  be  an  Indicator  of 
subsurface  erosion  which  could  endanger  the  spillway  channel. 
If  the  berm  were  to  fall  during  a  period  of  spillway  flow,  the 
release  of  water  from  the  spillway  channel  could  lead  to 
erosion  of  the  downstream  toe  of  the  dam. 


(7)  The  lack  of  vegetation  on  the  crest  of  the  dam 
makes  the  crest  highly  susceptible  to  erosion  in  the  event 
that  the  dam  were  to  be  overtopped. 

(8)  The  outlet  valves  on  the  downstream  end  of  the 
24-inch  conduit  are  Judged  to  be  in  poor  condition.  The 
downstream  valve  is  reportedly  Inoperable.  Emergency  releases 
and  reservoir  drawdown  cannot  be  accomplished  under  these 
conditions . 

(9)  There  is  no  valve  or  other  means  of  regulating 
or  shutting  off  flow  at  the  intake  end  of  the  outlet  conduit. 
As  a  result,  the  pipe  is  under  pressure  at  all  times.  If  the 
conduit  were  to  develop  a  leak,  there  would  be  no  means  to 
stop  it  and  piping  failure  of  the  dam  could  ensue. 

b.  Adequacy  of  Information.  The  information  available 
is  such  that  the  assessment  of  this  dam  must  be  based 
primarily  on  the  results  of  the  visual  inspection,  which  is 
adequate  for  the  purposes  of  this  Phase  I  inspection. 

G.  Urgency .  The  owner  should  Implement  the  recommenda¬ 
tions  in  7.2  and  7.3  within  one  year  after  receipt  of  this 
Phase  I  report. 

7.2  Recommendations .  The  following  investigations  should  be 
carried  out  and  needed  corrections  performed  under  the 
direction  of  a  registered  engineer  qualified  in  the  design  and 
construction  of  dams: 

(1)  Perform  more  detailed  hydrologic  and  hydraulic 
analyses  to  determine  spillway  adequacy. 

(2)  Investigate  the  cause  of  the  widespread  slumping  on 
the  downstream  slope  of  the  embankment  and  design  and  oversee 
construction  of  any  necessary  remedial  measures. 

(3)  Specify  procedures  for  filling  in  the  large  animal 
burrow  on  the  downstream  slope  of  the  dam  and  oversee  the 
backfilling  operation. 

(4)  Investigate  the  cause  of  the  soft,  wet  area  on  the 
right  bank  of  the  downstream  channel  close  to  the  toe  of  the 
embankment,  and  design  and  oversee  construction  of  any 
necessary  remedial  measures. 

(5)  Investigate  the  cause  of  the  sinkhole  in  the  earth 
berm  on  the  right  side  of  the  spillway  discharge  channel  and 
design  and  oversee  construction  of  any  necessary  remedial 
measures . 

(6)  Design  and  oversee  construction  of  erosion  protec¬ 
tion  for  the  unprotected  portion  of  the  upstream  slope. 


(7)  Investigate  the  cause  of  inoperability  of  the  valves 
at  the  downstream  end  of  the  outlet  conduit,  and  design  and 
oversee  construction  of  repairs  or  replacements  as  deemed 
necessary . 

(8)  Design  a  means  of  shutting  off  flow  at  the  upstream 
end  of  the  outlet  conduit. 

(9)  Oversee  removal  of  trees  and  supervise  backfilling 
on  the  abutments  within  25  feet  of  the  ends  of  the  dam. 

7 . 3  Remedial  Measures 

a.  Operating  and  Maintenance  Procedures.  The  owner 
should : 


(1)  Visually  inspect  the  dam  once  each  month. 

(2)  Engage  a  professional  engineer  qualified  in  the 
design  and  construction  of  dams  to  make  a  comprehensive 
technical  .inspection  of  the  dam  once  every  year. 

(3)  Establish  a  surveillance  program  for  use  during 
and  immediately  after  heavy  rainfall  and  also  a  downstream 
warning  program  to  follow  in  case  of  emergency. 

(4)  Implement  seeding  of  the  dam  crest  to  develop 
good  grass  cover  to  deter  erosion. 


7.4  Alternatives .  There  are  no  practical  alternatives  to  the 
above  recommendations. 


APPENDIX  A 


INSPECTION  CHECKLIST 


2 .  Geotechnical 


PERIODIC  INSPECTION  CHECKLIST  I 

1  i 

PROJECT  Westfield  Reservoir  Dam 

DATE  Nov.  13,  1980 

PROJECT  FEATURE  Dam  Embankment 

NAME  Kniaht  ! 

1 

1  DISCIPLINE 

NAME  Hirschfeld  ! 

AREA  EVALUATED 

CONDITIONS  i 

1 

DAM  EMBANKMENT 

Crest  Elevation 

Varies  from  924.8  to  923.1. 

1 

Current  Pool  Elevation 

Elev.  +  912. 

Maximuin  Impoundinent  to  Date 

Unknown . 

Surface  Cracks 

None  observed .  j 

Pavement  Condition 

Not  paved . 

Movement  or  Settlement  of  Crest 

None  observed. 

Lateral  Movement 

None  observed. 

Vertical  Alignment 

Some  low  areas. 

Horizontal  Alignment 

Good. 

Condition  at  Abutment  and  at 
Concrete  Structures 

Good .  j 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

Not  applicable. 

Trespassing  on  Slopes 

None  observed. 

Sloughing  or  Erosion  of  Slopes  or 
Abutments 

Downstream  slope  has  widespread 
minor  slumping. 

Rock  Slope  Protection  -  Riprap 

Fai lures 

Riprap  in  good  condition  but  missing 
along  top  3'  of  slope. 

Unusual  Movement  or  Cracking  at  or 
Near  Toe 

None  observed. 

Unusual  Embankment  or  Dowaistream 
j  Seepage 

None  observed. 

j  Piping  or  Soils 

None  observed. 

!  Foundation  Drainage  Features 

None  observed. 

i  Toe  Drains 

1 

None  observed. 

1  Instrumentation  System 

1  Vegetation 

1 

None. 

Sparse  cover  of  weeds  and  grass. 

Has  been  mowed.  ' 

PERIODIC  INSPECTION  CHECKLIST 


PROJECT  Westfield  Reservoir  Dam 

DATE  Nov.  13,  1980 

PROJECT  FEATURE 

NA.ME  1 

DISCIPLINE 

1 

f 

NAME  i 

1 

_ _ _ _ _ _ _ _ _ 

AREA  EVALUATED 

CONDITIONS 

DIKE  EMB.ANKMENT 

Crest  Elevation 

No  dike. 

. 

Current  Pool  Elevation 

Maxin^um  Imnoundment  to  Date 
* 

1 

Surface  Cracks 

Pavement  Condition 

; 

Movement  or  Settlement  of  Crest 

Lateral  Movement 

Vertical  Alignment 

Horizontal  Alignment 

Condition  at  Abutment  and  at 
Concrete  Structures 

Indications  of  Movement  of 
Structural  Items  on  Slopes 

!  Trespassing  on  Slopes 

j  Sloughing  or  Erosion  of  Slopes  or 

Abutments 

Rock  Slope  Protection  -  Riprap 
Failures 

Unusual  Movement  or  Cracking  at  or 
Near  Toes 

Unusual  Embankment  or  Dorastream 
Seepage 

Piping  or  Boils 

Foundation  Drainage  Features 

■  Toe  Drains 

I 

1  Instrumentation  System 

i 

1  Vegetation 

A-3 


PERIODIC  INSPECTION  CHECKLIST 


I 


PROJECT  Westfield  Reservoir  Dam 

DATE  NoVo  13,  1980 

PROJECT  FEAT’JRE 

NAME 

DISCIPLINE 

1 

AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  CONTROL  TOWER 

a.  Concrete  and  Structural 

No  control  tower. 

General  Condition 

Condition  of  Joints 

Spalling 

Visible  Reinforcing 

Rusting  or  Staining  of 

Concrete 

Any  Seepage  or  Efflorescence 

Joint  Alignment 

Unusual  Seepage  or  Leaks  in 
Gate  Chamber 

Cracks 

Rusting  or  Corrosion  of  Steel 

b.  ^!echanical  and  Electrical 

. 

Air  Vents 

Float  Wells 

Crane  Hoist 

Elevator 

Hydraulic  System 

Service  Gates 

Emergency  Gates 

Lightning  Protection  System 

Eniergency  Power  System 

Wiring  and  Lighting  Systc-m 

PERIODIC  INSPECTION  CHECKLIST 
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PROJECT  Westfield  Reservoir  Dam 

D.ATE  Nov.  13,  1980  1 

PROJECT  FEATURE 

NAME  ! 

DISCIPLINE 

NAME  I 

AREA  EVALUATED 

CONDITIONS  ! 

OUTLET  WORKS  -  INTAKE  CRANNEL  .AND 
INTAKE  STRUCTURE 

a.  Approach  Cnannel 

Not  visible  beneath  water  surface. 

Slope  Conditions 

Bottom  Conditions 

Rock  Slides  or  Falls 

1 

Log  Boom 

Debris 

Condition  of  Concrete  Lining 

Drains  or  Weep  Holes 

b.  Intake  Structure 

, 

Condition  of  Concrete 

1 

PERIODIC  INSPECTION  CHECKLIST 
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PROJECT  Westfield  Reservoir  Dam 

DATE 

Nov.  13.  1980 

PROJECT  FEATURE 

N.  ■>:•!£ 

DISCIPLINE 

AREA  EVALUATED 

1 

C("NDIT[0NS 

CUTLET  WORKS  -  TRANSITION  AND 
CONDUIT 


General  Condition  of  Concrete  Not  visible  beneath  resen/oir  surface. 

Rust  or  Staining  on  Concrete  .  i 

I  i 

Spalling  I  [ 

I  i 

Erosion  or  Cavitation  i 

Cracking  ( 

I  ' 

Alignment  of  Monoliths  !  ■  j 

Alignment  of  Joints  I 

"  [ 

Numbering  of  Monoliths  ! 


1 


1 


I 


PEPICDIC  INSPECTION  CHECKLIST 
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I  PROJECT  Westfield  Reservoir  Dam  DATE  Nov.  13  ,  1980 


j  PROJECT  FEATURE  Outlet  Works  Outlet 

i  Structiire 

!  DISCIPLINE _ 


AREA  EVALUATED 


OUTLET  NCRKS  -  OUTLET  STRUCTURE  AND 
OUTLET  CRANNEL 

General  Condition  of  Concrete 

Rust  or  Staining 

Spalling 

Erosion  or  Cavitation 

I 

i 

Visible  Reinforcing  I 

I 

I 

Any  Seepage  or  Eff loresooncc  : 

I 

Condition  at  Joints  ! 


Drain  Holes  ; 

I 


Channel 


NAAIE  Knight _ 

N.AiME  Hirschfeld _ 

CONDITIONS 


Fair. 

Some  minor  staining. 
Some  minor  spalling. 
None  observed. 

None  observed. 
Minor  efflorescence. 
Good. 

None. 


Loose  Rock  or  Trees  Ch-erhanging 
Channel 


None  observed. 
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■i' pR'^pigap  ■ 


I  EL.  924  8 


(AVERAGE) 
— RIPRAP 
WATER  LEVEL 


-24"  CAST-IRON  PIPE 


ECTION  A-A 


SCALE  I  IN.  =  20  FT. 


-EL.  916  7 


SECTION  B-B 


SCALE:  I  IN.  =  4  FT. 


GANNETT  Fleming  corodwt 
ANO  carpenter.  'NC  i 
CONS¥LT !  N6  €NGlNe£RS 
BOSTON.  MASS 


O  S  ARMr  C  NG  NF  f  »  0;  VI  S 'ON 
NEW  F  Noi  AND 
CORRS  Of  tRG'RtlRS 

•  ALTMARI  HASS 
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LOW  OUTLET 
EL  883.6 


JATEHOUSf 


‘  T  -'-4- 


24"  CAST- IRON  PIPE 


SECTION  A-A 


SCALE:  I  IN.  =  20  FT. 


STOP  LOG 


EL.  918.0 
i-EL.  916.7 


SECTION  B-B 

SCALE:  MN,  =  4  FT. 


GANNETT  FLtMmG  CO«OORY 

u  s.  . 

AND  CA«I»EMTE«,  INC. 
C0NS¥LTIN<^ 

CO 

aOSTON.  MASS. 

NATIONAL  PROGRAM  OF  INSPECT- 
WESTFIELD  RESER 
EXHIBIT 

PLAN  AND  SF 

OOAWN  [CHECKCO  jAW»«»VEO  Jsc  ' 

L.L.R.  0.  8.W.  F.  J.  k.  w 


L-1G9  A 


DAM  MO.  1-7-194-1. 


10. 

Risk  to  life  and  rropcrty  in  event  cf  complete  fsilere. 

Mo.  of  ncoole  .  remote  location  of  this  structure 

would  cause  little  damage  if  failure 
f-o.  cf  homes _ .  should  occur. 

Nr.  of  Busincssc-j _ .  ^  _ 

Mo.  of  Industries _ .  Type _ . 

i'!n.  cf  Utilities _ .  Type _ . 

Ra  i  1  rr  ads _ . 

Other  dams _ . 

Other  . 


Attach  Sketch  cf  dan 
sheet. 


to  this  form  shovin'^  secticn  and  clan  cn  B-1//?"  x  11" 


DISTRICT  CflE 


SubnittC-ci  by  R«  D.  Jordan _  D.-n  i!q.  1— _ 

Cetc _ 10/21/74 _ .  lB3HyT:vT-  Montgomery _ 

liamc  of  Dan  ’''estfleld  Reservoir 


Lccatif.-. :  T; 


lOc: 


9'--  D 


Prcvic'e  '1-1/2"  x  11"  in  cl^ar  cooy  of  bopo  nap  v^itb  location  of  Dar, 
cliarly  indicated. 


Year  cuilt'. 


Ycar/o  of  subsequent  repairs 


Puroosc-  cf  Dam:  'Jatar  Supply^ 
Irn  cation 


.  P£crc;aticna1_ 
.  Otiior 


Drai nano  Area; 


1 


so.  mi. 


c . 


Mornal  Pending  A r:a ; 


Imocundmant : 


37  Acres:  Avc.  Daptii_ 
_ qal s ; _ 


No.  and  typo  of  divdlings  located  adjacent  to  reno  cr  res:rvoir_ 
i.c.  surnar  i'.omes  etc.  _ _ 


acres . 


acra 


7. 


Dimensions  of  O^m;  Lennt.j  350' 


.■'ex.  Hcigiit_ 


Slopss:  Upstroam  Face  earth  -  riprap 

Dc'..'nstr2an  Fece  earth  _ 

■Jidth  .across  top  _ 


8. 


Classification  of  Dam  by  "ateri.al: 

Earth  ^  _ .  Core.  ?'flsonry_ 

Timber  .  Rockfill 


_.  Stone  ;!asonry_ 
.  Other 


urcr.n . 


D-Scrinticn  of  present  1  anr!  usaoo  do- ms t ream  of  dam: _ 

IQO  ii^rur.al  , _ 

Is  t!iere  e  storape  eno  or  flocd  plain  dewnstoear.  of  dam  v;hich‘cculd 
acccmodatc:  the  inpeundment  in  the  event  cf  a  comrletc  .j:m  f.ailuro 
Yes  .  No _ ^ _ . 


L-1^8  B 


-  3  - 


DA?!  NO.  1-7-191-1 


12.  Rc-marks  T  Pcccrrriondations ;  [Fully  Expl’in] 


This  is  the  initial  District  inspection  of  the  dan. 

The  earth  enbanknent  appears  to  be  in  good  condition.  It  has  a  good  turf  cover  a.nd 
there  are  no  signs  of  sloughing  or  settlement.  The  gpncrete  spillway  is  in  good 
shape.  The  channel  outlet  has  been  newly  grouted  and  is  in  excellent  condition, 

;^ppiTKi?aate3y  25’  east  and  20'  south  of  the  drav;  da-zn  structure  there  is  a  wet 
area.  I'o  novement  of  vrater  was  detected.  According  to  ?fr.  !?.  F.usin,  caretaker, 
the  condition  has  existed  for  nany  years  and  has  never  increased  in  size.  The 
surrounding  ground  is  stable  and  dry. 

This  dan  is  well  maintained  and  appears  to  be  safe. 


13. 

Ovcrv’.ll  Condition: 


2.  Minor  rconirr,  necdod^ _ 

3.  Conditionally  safu  -  major  repairs  noedcd _ 

<1 .  I'n  s  a  f  0 _ . 

5.  Reservoir  impoundment  no  longer  exists  [txplain] 
Recommend  reroval  fren  inspection  list _ 


INSPECTIOI!  REPORT  -  DA>^S  AMD  RESERVOIRS 


L-lGc 


I.  Location;  ClRg/Tcwn  IIOMTGOMFRY 
Name  of  Oai^  ResSexsgiKi 


Cv'nar/s:  per:  Assessors _ 

Revj.  of  Ceeds_ 


1  _  V.'estfield  '-'ater  ’-'orks 


Da.n  iio.  1-7-194-1  . 

Inspectec;  h/:  P-Joi^ar.-Fi^ancari 
Date  of  Inspection  10/21/74 


Prav.  Inspection  _ 

Pers.  Ccntact_ _ 

Montgorr.ery,  MA 


Name 

St. 

O  No. 

City/Tovn 

State 

Tel . 

Mo . 

Name 

St. 

a  r!c. 

City/Tov'n 

State 

Tc] , 

Mo. 

..'ame 

St. 

A  Mo. 

Ci  ty/To’wn 

State 

Tei  . 

Co. 

Cnrctal'er  [if  any]  c.o.  sopcrir.t.ndapt,  plant  manager,  appeintod  by  absentee 

ov.'nsr,  arpcintc-d  by  multi  owners. 

.’•ike  Rusin  Montgomery,  ?-lA 


fiame 


f!c.  of  Pictures  taVen  6 


Degree  cf  liatard: 

:  [if  dam  should  fail  comp! 

etcly]* 

1.  ’'inor 

X 

2. 

Moderate 

A 

3.  Severe 

4. 

Disastrous 

*Tbis  rating  may 

change  as  land  use  changes 

[future 

devel opment] 

6. 

Cutlet  Control: 

Automatic 

iianua.l_ 

X 

• 

Opereti  va  X _ ^/es  * _ 

Comments : _ 

;'.;bLr';.am  rdce  ct  Dam:  uon'M  tion: 

1  .  '"ced _ X 

3.  :'c.ior  Rcoa!rs_ 

C.''mr,cr:ts : 


2.  Miror  Refiairs_ 
.  A.  ['rgent  Rt.pairs_ 


APPENDIX  B 


i 


ENGINEERING  DATA 


PERIODIC  INSPECTION'  CHECKLIST 


!  PROJECT  Westfield  Reservoir  Dam  DATE  NoVo  13,  1980 

j  PROJECT  FEATURE  Spillway _ NAME  Knight _ 

!  DISCIPLINE _  NAME  Hirschfeld 


AREA  EVALUATED 

CONDITIONS 

OUTLET  WORKS  -  SPILLWAY  WEIR, 

APPROACH  .AND  DISCHARGE  CHANNELS 

1 

1 

1 

a.  .Approach  Charnel 

1 

1 

General  Condition 

Good. 

Loose  Rock  Ov'erhanging  Channel 

None. 

Trees  O-v’erhanging  Channel 

None. 

! 

Floor  of  .Approach  Qiannel 

Sand  and  gravel.  i 

b.  Weir  and  Training  Walls 

General  Condition  of  Concrete 

Fair. 

Rust  or  Staining 

Some  minor  staining. 

Spalling 

Spalling  of  stoplog  supports . 

.Any  Visible  Reinforcing 

None  observed. 

.Any  Seepage  or  Efflorescence 

Minor  efflorescence. 

Drain  Holes 

None. 

c.  Discharge  Channel 

General  Condition 

Good. 

Loose  Rock  O'/erhanging  Channel 

None. 

Trees  0\’erhanging  Channel 

Som.e  overhanging  trees. 

Floor  of  Channel 

Good,  slush  grouted  rock. 

Other  Obstructions 

None. 

Other  Comments 

A-8 


r' . 1 


EL.  924  8 


V>vJ 


-RIPRAP 
WATER  LEVEL 


^WIDESPREAD 
MINOR  SLUMPING 


\  NO  RIPRAP 
^-AT  TOP  OF 


SLOPE 


24  CAST-IRON  PIPE 


SECTION  A-A 

SCALE  I  IN.  =  20  FT 


SECTION  B-B 


SCALE  I  IN.  =  4  FT. 


GANNETT  FLEMING  CORDDRY  j 
AND  CARPENTER.  INC.  ' 
CONSULTING  ENGINEERS 

BOSTON,  MASS  1 


U.  S.  ARMY  ENGINEER  D'ViSlON 
NEW  ENGL  AND 
CORPS  OE  ENGINEERS 
WALTHAM,  MASS 
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APPENDIX  C 


PHOTOGRAPHS 


4 


SCALE  IN  FEET 


DRAWN 

I  L.L.  R. 


WESTFIELD  RESERVOIR  DAM 


Photo  No.  1 

View  of  upstream  slope  from  right  abutment.  Note 
the  absence  of  riprap  at  top  of  slope. 


Photo  No.  2 


View  of  dam  from  left  abutment.  Spillway  bridge 
in  center  foreground. 


View  of  downstream  slope.  Note  widespread  minor  slumping 
erosion  on  far  abutment  and  animal  burrow  in  left  center. 


Photo  No.  4 


View  of  downstream  slope.  Note  widespread  minor  slumping 


Photo  No.  5 


View  of  downstream  slope^  outlet  structure  and  discharge  channel. 


Photo  No.  6 


View  of  downstream  slope  from  left  abutment. 
Note  slumping  and  erosion  in  lower  left. 
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HYDROLOGIC  AND  HYDRAULIC  COMPUTATIONS 


VsIgtSi  X)(kCA 

^gsvc.  ^<x-Va_ 


UTa\rva.<yi-  ArtOt-  -  2tAS  yau^  ^  it.\t,r^^^  ^C.A.  -^reiA  USC^s) 

VM  g-VeT'‘s\\<ui  C\aSS  vJ^vc.g-V<ot\  :  'R,o\\\rs(^  -V©  Y<\t>otN‘Va'!f»^05 

.  Xri-1-trmtJia.^e,  (Ao  ff-  hisjK  ■(Aav  .  ^-Vorg^^t,  =■  5*=^  \  o.c.<t. 

V-la^-Otrci  C.\aSii^\i.a.-V\:o»\  :  Wo-iari 

Re.4£.r\jorr  S^r^oct^  ArA<x  ; 


A^  s.y'x\Iujqj^  (::,ri.s  + 

A'^  "Vo^  s+o^  \c>^ 

Aa«\ 

&^cvg4cc>rtti  ■ 

S +T«.0L<vv\5<.<:i  ^0£. 

lavtfA  cuVlcA"  vjjofks 


35  o-crCS 
54-  OLcr&S 
AS>  (3ic,re-s 


s  \\ 

ujoju  otSj&'V 

Tcf 

4 

.s-Vop 

'“Is 

COloA) 

Top 

4 

c^gov 

(  \oo0 

Top 

4 

A  OkTVY 

( g'ie.roc^c') 

EVorcu^c- 

Co. 

,  0  OX.  t  V 

A+ 

sp'vWujoiu  ctssi 

A4 

\ 

\op 

sA  op 

'°!s 

pfJi'AV) 

A4 

\oc  ' 

0^  Aa.fv\ 

C^C'jO 

E  p  l\l  wou^ 

L  i.^ 

L  c,^<^Vh 

4 

'Doiy\ 

€\.  683. 6s 

t\ .  6&3-i» 

El.  ^\u,.l 
E  \  .  A  IS  .0 
cU  '^2’-.  I 
E\.  A24-.6 

34G>  gcr’e.*^+. ' 
3*^0  cM:.fe.  -  V- 
5'^  )  a&rt/  ~ 

\A .  6 

■5  So  l^e,e.V  t 


*  KAo-Vc,  ;  E  UvoAv'OfsS  oscA  l^cr  a.r«.  Wsc-A 

l^c>o\  it\c.va.'V\'of\  A  ' 85  as  sVvciov\  ©ys  ivy3.^. 

assomeci  VV\o4  +'K\5  eUva^i'ot\  \s  a-V  -Wv^,  -Vo-^ 

VWfc  i^vWvoQixi, 


DATE 


SHEE^  NO 


~res4  F\occ^ 


Fcf  ■'rWt  (_  \A-\t,f»0JL^\a..'Ve  o^aA  cWsv'y'c^A  fiTY-. 

(  W^(^V\  W^toLvA \>v!e'b'VJj.\«,'d  ^escrvic\r  ^i5-cr\  ^  -Wme- 
ra,  f-B'Wtu  c  aiLc.A  V  C  ^Voo  A  'ti  VW-  VVAp  .  Cc(\AlV''rA3 

yjo'\\\  0y\6o  A\.«xAiAjA.  -VlYfi,  ’^-i-  V’VAP. 

Us'iA^  VVu^  H^D  CurMt>S  .  a^A  C  aVi,<- yc\a.V<a(^  VcV 

C.VJT'Jt.  -S^C  r  TAO  VJ  wVooAA  O  VJ  D  ■Vc<tQLWA.  OvA  ^  "VVj^ 

i^or  •co\\vA(^  V^^^Ojua  ,  -Wx-  ^\ocxi 

cs  2^210  c^s.  I  TAu^  Ow  ^>45  t(\\}-  Aco\<v>xi^o  afccu  ■. 

V  ^-V  ^  \  00  A  \  a^Xovjl)  “  \  ”  (j2-  •  4w  m.l?'  )(Z,‘Z1D  C^sjrAL.  ^ 

Qp,-  S,5bo  c^s  (?^^■p) 

^<-L  PWF  \a^\cu:-  =  2,72,0  Cjfj 


jWVvviQjjk  ^  qVi'fNA  Cv)r> 


/)  itf — j 

Toy,  T)ccL 

Lc*i(,s-f  Bca/n 


El.  ^Zi^o 


£/  <^l8.o 


^pi/lujei^  Croif-  — ^  1 

A  •«— ' 

^•PlLL-V^^S*  Hl^VATIOIJ 
\.00<.V^<^  O0u;M.^tfc.feA>.\, 
D, -  Zr„Up.  DtcJc. 


cj. 


‘^P\LLvO*>'f  -  ‘^^C.TloO  A- A 


_  OA-E  -111 

<D  BV _  DATE _ 


■:;iiH  iFrT  T.^^cr'inxr  Q^cr\ 

■  — as^a _ ..i  xY.e. 


SHEE"!"  NC  _ ^ 

JOB  \C _ 


-S^i'iluXXlA  2.o.-Vf(\4  Cor\l£  /CcaA'^) 

^  ciAtvo  aJr  Ci.\.  ^2.1,. \.  A 
A\\iiQL^  uj\U  be^  0‘ic.^  .  '-V  Tb  -W^ 

*tKl.  uJtlr  c^vjcxVvfffv,  ~  CU  V\  'jtsV\\  AVi.  yooV 

rc^C>M^  ^2^.1  ,  uj:-AVn  Y\o  S\^\^v  t.4Lit\.V  Nsricic^t,  e.^cc.A'i.  A\)ov<,  t.\  •  ^ 

iV  Cs  aasoiYv-cci  VVicxV  AW<.  c<''i{''‘-A-'  t^vjaJt'‘ov\  (  ^  -  CA  i H  )  app\fe,s  . 

0  C-  i  •  1  »A  Vi^\  (  dL'"\  ^  O  -  0**1  *,  i^O0LV\  ^y\  • 

For  ^»o\  e,\.  i  qz^.i  J  Qs  5  (2.\)(  \q  5)(Pool  tj  -  916) (  sAcf!«  ^rs 

For  ^ocUl.  >  ^2 I  ^  -  (c.i)(19.2  )(2.v  =-'-.2  /  fPod  £).'^20  ^-^) 

Qi>-  (p-l)Ll^-2.)i  2X32.2.^  (fool  (^Aop\cc^  oo-v] 


Louj  ^0if\4  CA  Vop  c 
CsV^Mi,  J^sr  4W.  S^i 


EtAbayvfcrYVmV  CotvJfc- 

The  \ovAi  <X.f^j<L  OA  -Vo^  Aftryv  (  E\.  'A2'i.\^  'S  cbou'^ 

66  ^4jeA  c^f^uuA.’Aj  2<\d-  locrV  \«a»^\U^  r«>  oj-  «.a 

aVt.f  out^(2>  €.\ev»l  \»<\  o[^  TV^  r»,4  cofvc  -^or  4V_t_» 

Vvwo  s<-c4\■iy»^a  \s  ■. 

■'  (3.i)(6o)  &\..  <\Z'>.\ff^  4  i3.^it<\D)(Vo^\  El.  -  qz4.8)'^^ 

Co(Y\b'Vx^^  '^»^V\Vi^  CvjrMf. S 

“To^  ai.  O';  V  i|\ou)  -  Ot  -  Qb^  (  Qs  ^  t^JveA  c4>coe,) 


C  OtAbioc^  ^(y.V\fvr  GmvcS 


5-E^pa 

‘=)+fcO\oCf 

’cbl  £tev. 

q?&-  Ct-.5b) 

o-,  cli^) 

CP-r  fcS5^ 

1  A- 

.Q.viaW 

9f 

.UV) 

4/ 

^  \6.o 

0 

0 

^  >  W  f  “ 

o 

920.  0 

o 

1-14- 

1-74 

3fce 

^hd 

qii.i 

0 

107 

1d7 

7?  4 

444 

914.0 

le.*? 

a'?<3 

i,o47 

454 

l;/)3 

924.6 

4  12- 

1,28-7 

1,034- 

1,446. 

<92s>.o 

^bS 

^-?5 

1,54.3 

i,ds  3 

i,yzt 

0 

2,100 

1,0  <fO 

3,A?d? 

i,»V3 

3,243 

92-7.0 

4,3fe(, 

/,177 

1S43 

);^27 

3893 

D-3 


DA 


2 I  \oe( 


PrAF  .■ 


Pcx  'P^AF• 


Oyz  z  Qy,  (  <  - 


S-Vor  - 


Fbf  ''z  mr- 


Vofo^e  (acit,-^)  V  12- 
Z.  4  S'  V  fo  4  0 


Qy,-  5^SfcO  cjs 
‘b'^or-  S-Vdcoc^c  \r\  '/ic.^fcS 

o.  (^D7l^'s  X  'yofiJLat  -^-v) 


-  O 


Qfs.'.  G)^>>  ('- 


Qpjr.  ^,180  cfs 
S\of  is  as  oioevc 


^•Fo-r-^  rcs)^'r<\^  vjJx^  ^oo\  \eM<JL  oA’  s^XWoJtxxj^  G^tS'V  \c.v<iji 

TKiJ  uiiW  'DzG.  ^uSAci  i^'or  'boVW  cOJiJbS  (  S^D'|>\b<^  \r\  o-nci 

ooV^  . 


Pco  \ 

S\t,vixV<trv\ 


(  Cst.(  t  -  ■S^^\ 


^2£.  0 
<=\ic.O 


fc,  "SfcO 

S,4fcl 

B,O)0 


'/i.  9  nM- 

¥(2. 

■2, no 

4,  t.'S  I 
Z  ,'2*C 
-Z,  C<iD 


Zt.S\i\\i  SkDO)^  ca  T^'^oic  *  sUti.-V}  .' 

or  ^S-V  ij^^Coci  '• 

V^cvjVe^A  c«VS^\6uO  -  AjS'^o  ^\  a  lc.^ 

^CnjVcA  OvAJj\oU)  -  cJ^S.  (sVt)^\or^  Ve.Of'OVC-cA) 

Os^Vk  0^  Ov^j 2.fc  ^txA"  [  ‘bVt>^\cc|  >r\  ^\acj2^') 

t7t^VV\  c>v<if 2i.S  (^  sVo^Uc|  9e.t¥ioveA} 


D-4 


D-S 


cDO  '  '  \  '  '3cv5C>’  ■  ■  ,  <liooo.  ,  '  :  ■  s'hoa  !  ;  1  I  <*000  ‘  ;  i  i 


SHEE”  ".O 


SUBJECT. 

I 


'Dcxwn  9a'v\oC-c  A>(vx\uSvS 

AssSotcvi^A  c-oi'A \V\i^oA5  a'V  ' 

',  Voo\  (vV  G ^  dwa^^A  (_  £.\.  ^'Zr'i'l  ^ 

2..  Si-Vo^\o^  'r\  ^\<iCL  (  “io^  -  ‘yiS.o) 

S\o<ijix^  VC(^\£.  D ^di>\vre,  =  1  a.c,<t.-^\- 

Ou>-Vi^\ovO  -^rtoc  ^0  ^a'v\vjferf  =  TO"!  ' 

^ccoxW  Qu-VX^ouJi 

£:  40'/.  0^  AdfA  \</ru^^Vrw 

a'V  KVNf  A  \^e  (a^M" 

C^^z(^^Zl]L\0O]il'l.-L)'’'^  (2,(\  .<^f'^  ^  (q.4)(2&0)  ■=:  \04  -^OL-V 

^2)=  A\,'40  c.Jj5  ‘  USa<  \>Jb  =  lOO 


Rt.r'TO  •£:P\\lujOajj  i^\oW  '.  Si'ACt  \?re&ck  UJCuVA  AcV  DCAvT 

x\  V’aC  6pv\\u)aA^^  ■V\\i,  C4JA(UJA{Afl  ^Uuo  ^  Q  SB.  ^ 

Cs  €-<^'oa\  to  tKi*  .  i^'vWvsi oll^  A\bcl\ar^e,  j'Ji'V'  Vo 


\S  €-<^'0A\  To  TWi,  ,  t^vUVOOLL^  OvbCAOr^e,  j'JOT  Y' 

.r  a' Vvj  rA  .  -  1 01 

ToVclL^  Pa'Ao^i-  OuVS^looJ  —  Q^i  ”  GjJsts. 

Qp,  =  4\,'IAC?  +  nol  =  42,441 


SVr  g^am  St,cV<oA  ' 


\>.s 

”^1' 


^CQch  Ltn^U)  =  2,loOO^ 
5  -  0.  03 

T^c'-  0.0 <5  p 

>ip6  a  o.  0?  'y 


I^LSid.., 


lip 


Hits 


\‘  a  Zo  '(t.er  . 

r' --  '.-o'  woiz  . 


O- 


£/  ?DO 


RV  _  V  OATE_iJ_Sj_ 

CHKD  BV_  ilfii£'E)ATE  _i-/9 ' 


SUBJEC 

N-X 


^e^ScfNc-ir  13 
1  *  1  .  1  \ 


A  \A\<.A 


^O^A'lAq  CviTSe.  -  ^6ack  \ 


±lii> 

QXifc] 

A  ( 

2. 

48& 

n.4> 

o 

3.  649 

1 

n  ,17/ 

^  0  c  •  Cs 

10 

\8,-i66 

M  40 . 2 

i5 

0  3,  t  1 

Zi4  0 . 5 

-  ^a’Aote,  £-^0^ 

(fv  ^LO-cW  1 

^c<  Q= 

-  2.4  a.(\A 

AfiO.  -  1  Cl.  \ 

^eqt,V\ 

\ 

4i,AAn 

A 

S+Ooc^ 

i  '^.S' 

Affexi  =  iA4L>.1 

-  xoz. 

t  i  \6  44.t.  \.A^ 

1'S44.4j1(  Zfcoo) 

^  ^  "  45S4.0 

UO.  1 

acf  £.  -  if  "V 

CVvuiV- 

\  , 

t  S/z 

^Wfi. 

S-  ^Aoro-CfO  aV  \i>'^  ;Jf  i 

^A- 

146.6 

actt-^A 

S'OCA-  v\0.1  ^  14  5.6  ,  '"ti.olA.  O 

(' 

-  ''•'s  1 

=  41441 

*T 

o 

i 

A?ifi-  64 

,564  ^ 

-5 

er  f;  2  = 

\Z.  .5' 

Art^  '  \i  0  0. 2. 

4. 

—  \"\  0  o  .Z” 

■OZ.I  - 

lS4<S.  1 

N'  i 

(ibA&.i 

)(  lt>cr) 

lo^e.  • 

(7  O 

i  =»  i  .4 

S.  ^'v<*  . 

M,  A  1 

;  •,  r 

•  1  -  AS. 4 

-  \dZ..&  5.c.r«-  - 

N 

ic 

'^'Vf  ^ 

--  1 

\  -  - 

4^441  (.1 

SHEET  NO 


RtacJ)  Ltnj-f-Ji  ~  l&oo 
5  :  O.  <3/3 

-^i£,  i  a, OS 
rieb-  0.0^ 


£/  g'a 


g/. 


Jto  I'}*  214 


33e  4ZO 


/"-  2o'  v<£4r 
/"-  2ck?'  uoC 

C  V3  fVO  -  *Sc<l^>>A  X 


lSC>,0 

5  4,714-  fclS-o 

;o  24,4o4-  2300-0 

/;e  4/, /fc3  ^nk>,b 

^g.ack  ■• _ ^,C a. ._. 2. 

-S^cxi'vjrJiL  a\cu\o  ;r<  rtcvcVi  2  '- 

Ton  c-^s  S'Va/^c  -  '2..\*  x<\^  xfQ^J.  —  \t>T.8  -^4^ 

/ 

Qpi  =  33,Dt>4-  c.^5  s4o^s.  -  \\.3^  2&fol.n  -f4*' 

Zi  Aria-  'Zfixbi.l  -  ifc7,e  =-  2Cp‘?3.‘?  f-f*- 

V,r  '''*3  <icr4-ff  < 

3S0fo4  (  I  -  '"*^/5<?/)  ^  Z&,4b(  ofs 

.  .^or  C^^o.-  io.5^  AfC'<x,—  2Si2.n 

A  Araa-  2^\z.-1-  \4?1.&=-  234-4.‘?  ^4^ 


2344,^^  (ISooJ 

Vx-- 

Vavj.x  .  ,04.1 

5S,0b4  (  I  -  <5f/; 

Qpai  2.8,  B08  o|s 
-  '  0,  * 

^'8 


oATca.w\  ^ex.'V\o>\  ^ 

UfcwqkU  i  3ijoo 

\4.S 

\I'  O.OT 

\  Ac,  -  O.o4 

V  i.S  ^ob-.  O.of 


u*  Soi> 


I  "-  Zo  '  \J£e.T. 


iTo  l.>o 


C.OTVC-  *Sc»c-k\‘gn  2> 


£/.  7Jo 


bn  01 

ao4o3 


so  .  o 
^3'? .  S> 
451. S 
?bo.O 
\> A1.  2. 


Reo^cV\  OvjV^l ouJ.  j  ^co-cU  5 

9ve,-\oV\uvc  ^-Vc^e.  (  =  2. 4'  -  bl.l  if' 

c.S[s-  -  \\-2.'  AvfJux,-  \0SI.‘^ 

6  Araa. -.  '  (-1.T-  =  ^'^A.'l  ij\'^ 

\  ^  CAIA£0(.5;^o) _  ^4,(^  acfi-t-f  9t,5ooVv  \-oaa-Hv  o-VC 

'  4b54rc  ^  J 

ZS,086  (.1  -  '^'^^4/)  =  c|& 

^■ka^c,  CJpj, "  \0^l'  Arvcu  —  4(o5.£> 

A  Ara^-  Alo^.S  -  fel.Z  - 

(SfS^lXiioo)  ^  o.crc-f+ 

456fco 

7l:kj^''  =  7/.  4  aaca-|k 

q^T.  -.  (  I  -  ‘"•'^4<7/  j 


S4rA^yV\  <on  A 


\ 

K.tacU 

S=  0.  oS 
\  ■y\c.=  0.0? 


=  le'boo 


'tlx  ■»\eb-  _ [• 


■L. 

S  i  5.S 

^  Uo 


»♦«  Hfi> 


i"~  Ho'  \j£er. 

/  ''=  too '  t^oe, . 


4- 


4Z.O 

6 

101.  b 

10 

\  i ,  "^04 

tso  .0 

>2) 

28,2.40 

iob4.  0 

^g.o.cV  O  >jVl^Vouj.'  ^fctt.ck  4* 

e;Vo.£^£,  (Q-lol  =-  2.&'  AfiA  -  m.l 
Q^,=-  'ZSy'iA'^  cSj-i.  v'  -  \Z..b'  AfiA-  '4^1  •'^  ^ 

A<iA.-  -  q«p.G 

\l.  z.  _  \b'2.iU  cCcft'lV  ^  QjlolcU  U«/rw>.Uv 

4bS  6o 

Qfi--  zst)q&  (i-  591)  =  \<\{\oo  ^5 

^  AtQ;<X  -  £>24. 4  ^4 

A  Arfi-o.--  iss-e 

h56.6XfeV°)  ^  ,o<l,1  o.ca-l.+ 

AbSfco  ’ 

Mo....  'lllijLW  ^  lil.Z  acr^.-H 
ft  ^  ^ 

C?f3.-  (1  - 

/<?o  c-jls 


No4€.  :  "Te-koci.  'Ofit.o^  15  \oco4«.d  \o^VV\vr>  ^o^cjU  4  bw"^ 

Svir^oe-  ''4s  -VoVaL-C.  s4cr 

^T' 


MOO.S  MP'V  I'rv  4-\sx  O'ioa'm^SiS. 

\6  okV  't».1  aort'-^-V  ,  l4  Kas  no 


Sce.-^roA  S  ■■ 


"RuxcK  UwAc^VU  s  "iiToo 

^3  r  O  .  01  s 

Xe.-  0.04- 
^ob  -  o.  Ob 


i#  fc®  4  *• 

\"  =  zo‘  vte.T. 
\oo'  ^ot- 


OC^s) 

A  C4A 

^.s 

25>( 

?>1.5 

5.0 

S4&(s 

-Ztb.l 

10.0 

a  vl'Sfc 

1941.  D 

lil  .o 

11, 84e 

2o2b.O 

EJ  2&0-0 

g/.  ^go  o 
=  /  242-5 


Rco>cl\  Q^V.I^\ow  - _ ££.»ck  -iT 

?tc,- i^a'vlvjf  c  Qi  loi  «-^<v')  =-  'i.&'  Avia.=-  'A8.1- 

--  ao, \‘\o  c^s  S\cw^bv  n.i’  Af4a=- 
A  ArtA,5-  vS-Zo-B 

\  _  ('bZo-^X^Too)  -  iS4.b  acfc-t+  4,  ^'Z^.  Rs,<xc_(^  V-t-vTA'^U  oic. 

''  4bbbo  '  ' 

ao,l<1o  (i-  '^^■^‘7/]  =  14-,<^cj8  c.^s 

S-Vouy!-  ^  '  0  •  <»  *  AvtiL-  \SAo»o 

A  ArtA.=  \S4o.0  -  1441. S 

(lMl.sX?J2g^  5  ,j, 

4^.9bO  .  ' 

IS4.(=.  +  't^.5  _  ^  V 

Voln^c^.  -  - ^  -  198.(3  O.C.Tb- 


^■fso^ivv  S££.'V\’c>r\  fe> 


\6oo’ 


£/.  2/0-  0 

^  i  0. OlO 

\ 

Ac-  0.04 

£j  zoo  o 

_ LL.LSi-o 

z\ 

•AoVii  o.oS 

- —  '  4 

^  4C  !•  O  k* 

T-o'  wfce,T. 
r' i  \oo'  wovL. 

S.o^.4»t>\^  Cofvt>-  ^C.V\:gA  (b 
0(c£s') 


•b  .0 

16.0 

• 

S-o 

1  ,  l£’U  6 

^■*>1  .“I 

\o.o 

s2,S1=. 

l4  \4  .(o 

'2  -0 

2o,<\o'7 

Z’bohf.  4- 

^Co-c-V.  0'A^\o>^>  ■  yLt.o-c^  (g 

Vf-o  -  tAo^C  (Q»lon  c^c.'^-  s.S'  A</U3l-  <^'1.1  f-C' 

9^.  =  \6.H55  S-Voxa^c-  AvtA- 

<1,  Ara<x  *  n^bx3-S'^,^  =  \C.Z6.(<7  ij'A’- 

^  C'bt5,b)(_lS0g)^  a<.r«.-£A-  ^  ^juxw-k  U.v.^VU,  0\t- 

'  A-i  S  fco  ’ 

\b455  Cl  -  )  -  \3,qqD 

^  ^ pj- ^  \o*A*  Ar£;^  —  \ 6672^.  3  ^ 

A  AriUio  *  \£.GZ.3-  q^.1  =•  \Au>Z.L> 

(lAfel-C^lfiSeo) 

^2--  A^stc”  ■'■  acve-^A 


Mciva  =. 


A-hSC^c 

5fe.-o  +  SO.A  _ 


£>3.Z 


Sb.;^  \ 

(:p^i.--  16, 455  (  I  - 

Qp^-  '4-,  0C.4  c-^S 

S^s-^c  =  \  o .  s  * 


ISJo4<,  ••  'SccAfof'*-  '\s  ft cv^ 

ori'A^aifu 

0-12- 


C  V  Vv’o  A 


^o\l  ',  yool  aA"  '^O  ^  Ao.(W^ 

A^Ver  i^a\  lu(-4» 

Aeic'fC^t.d  ■^'>\\jce, 


t^Ce^W^vt  C-^s)  S-Va^t-  fiV^ 


aon 


i4,0b4 


S.3 


\o.  s 


'DIscossv'oy^  ;  TWe.  re,SNi\4s  s'«n6vx«^  Q.Vo'iC, 

^rCrvvxri^  ciamatYi  CuoV€Uf  locaie^  o.'oooA'  *v\i\e»s 

ioojftsVf c><xo^  Jl^rotv^  VIm--  Aa*vN  ,  *TV\a.  SiVrucAutts  ArVui4 

voovV^  Vac,  aij^^C-oA-tA  C<\cNuA«.  O^e.  (Auj£.\Vc-n^  a.f>A  SCsitra-l 
i^O-rfA.  V,vj;\<iv  a<^5  ^cAua^L-A  o-'toooA  ■£>  a^cwC  -VU^ 

s4<«.a'vvV>t^  aA.A  4V^T^  A  sjj  x'cs-o^s  sv^uo-V&A  a.'oou-V  Vo 

•A’^  jiAfibOx<w.lcA,  of\  -VW. 

viVJc.V\  <^cAt  oV  i^av\oc«.  :V  \5 

4Wai  C3.  Vxx'c^lv  W(k^<K<  ^  zMss^  >9 

vA^a.fT'i^^At.A  'ooco.vjSo-  -wo<-4  VWa/  a-  -^t-LO  c,c^\A 

'dc  lob^  OVS  O-  ri^uW  0^  (Ao-*^  Q.X  I O  f  .  \rv 

oAAjVt'orv  Ar'  '^•ro^^'-A^  Aamox^c,  (tfvA  «^e£.^'V)le.  \o'b‘. 

olA  AU  Ao^x\\(io^  Cu^Ae<'  j  ■Wl,<'£,  voo^J^A  Aye, 
a<5Lila:V\'orA$L  Cdv\$&Vxac^  ^roboio^t  Afe.vAcv,cANarv> 

cJ  "Ttkoo.  t?a«w  ^  yja&VcAO^  oxjA-  'Poc.b^'^Cc.  2oa>.<i^ 

a<\A  Aamao^c  Ao  a,  -ro.  v\  v  oixA . 


WEST  FI 

Rivr 


/ 


POCHASSIC  ROAD 


^^APPROXIMATF  MINIMUM  LIMITS  OF 
DOWNSTREAM  FLOODING  SHOULD 
DAM  FAILURE  OCCUR. 


■MASSACHUSETTS 

TURNPIKE 


notes: 

I.  LIMITS  OF  DOWNSTREAM  FLOOT 
ESTIMATES  BASED  ON  VISUAl.  c‘ 

2  this  map  should  not  BE  USEl 
CONNECTION  WITH  THE  EMERl. 
OPERATION  AND  WARNING  PLC 


GANNETT  FLEMING  CORDDRY 

U  S  ARMY  E 

AND  CARPENTER,  INC 

NEW 

CONSULTING  ENG  IN  SENS 

CORPS  0 

BOSTON.  MASS 

walth 

Inational  program  of  inspection  c 
WESTFIELD  RESERVOI. 

EXHIBIT  D-  I  . 


FLOOD  IMPACT  / 


DRAWN 

CHECKED 

APPROVED 

SCALE  A 

L.L  R 

D,  B.  W 

F.  J.  K. 

DATE  2/ 

_  ..(ii.l>iiQDUC£lJ  AT  tiQV£a.V'i4£';a:-i:XPENS£. - - 


— WESTFIt  1.0 
/  RIVE  f< 


/ 


POCHASSIC  ROAD 


-APPROXIMATE 
DOWNSTREAM 
DAM  FAILURE 


MINIMUM  LIMITS  OF 

flooding  should 

OCOUR. 


- MASSACHUSETTS 

TURNPIKE 

NOTES 

1.  limits  of  DOWNSTREAM  FLOODING  ARE 
ESTIMATES  BASED  ON  VISUAL  OBSERVATIONS. 

2.  this  MAP  SHOULD  NOT  BE  USED  IN 
CONNECTION  WITH  THE  EMERGENCY 
OPERATION  AND  WARNING  PLAN. 


GANNETT  FLEMING  CONOORY 
AND  CARPENTER.  INC 
CONSULTING  £N6IN€£R5 
BOSTON.  MASS 

u  $  ARMY  ENGINEER  DIVISION 
NEW  ENGLAND 

CORPS  OF  £N6tN££RS 
WALTHAM.  MASS 

NATIONAL  PROGRAM  OF  INSPECTION  OF  NON-FED  DAMS 
WESTFIELD  RESERVOIR  DAM 

EXHIBIT  D-  1 

FLOOD  IMPACT  AREA 

[drawn 

CHECKED 

APPROVED 

SCALE  AS  SHOWN 

1  L  L  R 

D.  B.  W. 

F.  J  K. 

date  2/81  Ipage  D-14 

I 


APPENDIX  E 

INFORMATION  AS  CONTAINED  IN 
THE  NATIONAL  INVENTORY  OP  DAMS 


NOT  AVAILABLE  AT  THIS  TIME 


